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WL. DZIEWULSKI. 


Secular perturbations of the minor planet (887), Alinda, arising 
from the action of Mars, | 


As Ше orbit of Ше minor planet (887) has a great eccentricity, 
it approaches at the perihelium nearer to the Sun than the planet 
Mars. In this respect the minor planet remembers the wellknown 
minor planet Eros. [t seemed to be of some interest to calculate 
the secular perturbations of (887), arising from the actions of the 
eight major planets of the solar system. | have calculated the 
most interesting perturbations arising from the action of Mars, 
adopting the method of computation devised by Mr. A. T. А. Innes 1), 

After getting the components of tbe disturbing force | applied 
the method of mechanical quadrature Тһе values of the functions 
were calculated by means of six figure logarithms. 


The final test of the values of the perturbations in the plane 
of the orbit has been deduced from the formula: 


sin Y. US A0 il- cos C. в, = 0 


Тһе elements of Ше orbit of (837) Alinda adopted іп this іп- 
vestigation are those given by Sfracke'). Afterwards Mr. Stracke 
has corrected these elements, which | regret not to be able to take 
into account in this paper. 


Orbit elements of (887) Alinda. 


= == 97 44’ 1378 | 
pag БО 52-5: ^Y 1850 
Ө — 109 59 21,3 | 

с = 32 13 458 

Пени oS 


log а — 0.403632 


Dividing the orbit into 128 equal parts, with respect to the 
eccentric anomaly, the following values of the true anomalies and 
logarithms of the radii vectores were deduced: 


1) Monthly Notices of the R. Astr. Soc Vol. 67, p. 427. 1907. 
2) Astronomische Nachrichten. Bd. 208, p. 46. 1919. 
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Using the orbit elements of the planet Mars, referred to the 
epoch 1850 and taken from Hill's! ) memoir, the following con- 
stants have been calculated: 


Ш a 15 19 258 ДЕ == 124 зададе 
era» ni ec дерета 16 
= ti MAŻ log Е = 9.998741 
lag a. 0220755 log &' = 9.996765 
1:m' = 3093500 
Та е M contains the values of the components of the di- 


sturbing force: Ry, Sy, Wo. The equality of the summations of the 
functions for the odd and even divisions forms a useful test of the 
performed calculation against large numerical errors. This test may 
be seen from the following table, giving the functions for the se- 
cular perturbations, namely: 


“| À sinv+(cos v + cos E) S] = + 5.44755 and- 5.44759 


дъ R, cos v + 54 --1]sinv s|- - 46 80270 „ — 46.80274 
У| W, cosu | = — 1416796 , — 1.16817 
EW, sinu] = — 23.04131 „ — 23.04264 

2ER, — .L105.0497 , + 105.0484 
The following results of the secular perturbations were de- 
termined: 
Е „ = т 07007483 
7. 
E кез 0”,120545 
scr 05002242 
| а 9 
T a ws E 0”,283847 
E = — 0".124012 
a 10 
E „ = 40148536 


1) Astronomical Papers of the American Eph. апа Naut Alm. Vol. IV. 
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Observations et éléments de l'étoile variable X Cygni. 


Les observations de cette étoile ont été faites à Cracovie par 
la méthode d'Argelander à Раде d'une lunette de 135 mm d'ouver- 
ture. Du 27 octobre 1911 au 23 octobre 1916 j'ai fait 148 compa- 
raisons de son éclat. Pendant les années 1912 et 1913 j'ai fait des 
comparaisons entre son éclat et celui des étoiles suivantes: 


P, D. 
BD + 29° 4121 5,273 
+ 29 4131 6. 26 
„їз Буи узен б? 
+ 34 4127 6.96 
+ 34 4111 7. 06 
+ 34 4114 7,44 


M. Kritzinger?) avait remarqué que l'étoile BD--3404127 est 
variable; moi-même je me suis aperçu que l'étoile BD + 3504282 
en est une; aussi ai-je changé les étoiles de comparaison pour 
me servir des suivantes: 

рар: deg. 


BD + 34° 4159 6.266 226 
+ 34 4081 6. 94 15.7 


+92 3883 7. 06 CLS 
12122" 3465 7. 08 8.0 
+ 34 4114 7. 44 0.0 


T 
Pour rendre les observations homégénes j'ai fait une réduction 
de la premiére série des observations à la seconde. 


А l'aide des éléments de M. M. Luizet?) on obtient: 
Max. — 2410190.678 (t. m. Greenwich) + 16.38543 Е. 


Les observations, ordonnées suivant les valeurs croissantes de 
la phase, étaient divisées en 16 groupes. En examinant le mo- 
ment de maximum, j'ai trouvé qu'il fallait corriger de — ОЈ 20 le 
moment obtenu au moyen des éléments de M. M. Luizet. Les 
éléments de M. M. Luizet, étant cependant calculés à la suite des 
nombreuses observations de lui méme et d'autres observateurs, 
jai renoncé à calculer de nouveau ces éléments. 


Les 16 groupes dont les moyennes sont contenues dans le 
tableau suivant ont servi à tracer la figure ci-jointe. 


1) Astr. Nachrichten, Vol. 197, p. 99. 
2) Rstr. Nachrichten. Vol. 193, p. 83. 
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MALE Je аси 


is deg. j | deg. 
— 0,204 | 200 8.501 114 
163640785 | "957-404 
1.836 | 18.3 (05823587 ТО 
3.251 | 17.2 ТЕЛІ, ТІ,9 
4.627 173 НЕ 132 
5199581 15.6 13.537 137 
6676 142 14406 | 173 

| 7.548 | 127 15.304 18.3 | 


Les éclats extrêmes sont 6,775 et 7.906. La durée d'augmen- 
tation est de 6.16. L'erreur moyenne d'une observation en résulte 
2.13, c'est à dire 0.207, 


Wilno, 1924. IV. 27. 


WL. DZIEWULSKI. 


Observations et éléments de l'étoile BD + 80° 1082, 


Cette étoile a été une des étoiles de comparaison pendant 
la première série des observations de l'étoile variable X Cygni. 
Ayant bientôt remarqué que cette étoile BD + 35° 4282 est aussi 
variable, j'ai commencé à l’observer régulièrement. Les observations 


—— LIT 


de cette étoile ont été faites à Cracovie раг la méthode d'Argelander 
à l'aide d'une lunette de 135 mm d'ouverture. А partir du 25 juin 
1912 jusqu'au 23 octobre 1916 j'ai fait 126 comparaisons de son 
éclat; les étoiles de comparaison étaient les mémes que pour les 
observations de l'étoile variable X Cygni. 


J'ai cherché les époques de quelques minima et j'ai trouvé 


une période de /8.5 jours. Les éléments qui résultent de la dis- 
cussion de ces minima sont: 


Min. = 2420276.0 (t. m. Greenwich) + 78.5 E 


Les 126 observations, ordonnées suivant la phase comptée 
à partir du minimum, ont été divisées en 12 groupes; les moyen- 
nes de ces groupes sont les suivantes: 


j | deg. | j | deg 
| E 
0.1 Bu 39.3 TOS 
3/6 5.8 46.6 | 7.4 
9.1 TAŻ 529 |. 8.8 
19.4 9.4 60.3 9.7 
24.6 7.8 69.2 79 
30.9 7.8 74.9 | 5.3 | 


La courbe de lumière ci-jointe, tracée à l’aide des données 
précédentes, montre que l'étoile BD + 3594282 est une étoile du 
type 2 Lyrae. Les éclats extrêmes sont 7.05 et 7,427 et pour le 


mimimum sécondaire — 7,113, 
Tae 


М 


тете DE 
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SUE 
WE. DZIEWULSKI. 


On the variable star W Geminorum. 


| observed in Cracow the variable star W Geminorum since 
December 6“ 1912 until April 31 1915, following the method of 
Argelander. | made on the whole 82 observations with'a four inches 
short focus refractor. For reference | used the following stars (the 
magnitudes are taken from the Potsdam Catalogue = P. D.): 


Star D. P. Steps 


B. D. + 16° 1178 6."59 17.6 
16 1201 6. 85 13.4 


15 1230 meom 7.8 
15 1233 7. 36 47 
14 1344 ТМҚ 0.0 


As starting point 1 took Ше elements of Luizet 1), namely: 
J. D. 2413266.34 M. Greenwich T. + 7.91603 E. 


The observations, expressed in units of my scale were grouped 
according to the period of Luizet, | got a curve of brightness and 
studied especially the curve near the minimum and the maximum 
of brightness. Аз the curve of brightness appears more distinctly near 
the maximum, | studied this moment. From the epoch of Luizef 
to the mean epoch of my observations elapsed 860 periods, and the 
maximum results at 7.104, i. e. 0.1876 earlier as according to the 
period of Luizet. After making this correction to the mean epoch 
and after comparing this epoch with the epoch of Luizet, | got the 
period — 7.915 days. 


With these new elements: 
J. D. 2420073.25 M. Greenwich T. + 7.915 E 


! reduced all my observations, formed groups of observations 
and got the following mean values: 


d. | st. 


— 0.077 | 11 
| + 0.914 9 
1.464 9 
1.920 | 10 
2.461 9 
3.035 8 


vat Т) Astronom. Nachr. Vol. 169, p. 401. 


mie, 


The mean error of each observation amounts to -- 1.2, i. e. 
+ 0,208 in the Potsdam scale. 


The curve represents the alterations of brightness of the star. 
In my scale the brightness of W Geminorum oscillates between 
5.2 and 11.5 steps, which corresponds to 7.°39 апа 6."99 of the 


Potsdam scale; this amplitude is much smaller than the amplitude 
of Mr Luizet. 


IT 


z 


W Geminorum. 


As the period, resulting from my observations, 15 shorter than 
that of Mr Luizet, | tried to solve the equations of Mr Luizet, 
adding the moment of the just determined maximum. This maxi- 
mum results from some observed maxima, therefore | give to it a 
weight 10. | wish to call attention to a mistake in Ше Luizef's 
tables: instead of the epoch 458 it should be 457, and the diffe- 
rence ,O—C* for this epoch instead of + 1.2 has to be — 1.0. 
Then we can see that at the end of the column „О--С“ prevail 
negative differences, what is in some accordance with the diffe- 
rence (— 0.88) for my epoch, if | compare my epoch with that 
deduced from Luizef's elements. After solving the 55 equations | 
found the correction for the epoch of Luizet -- 0.126 and the cor- 
rection for the регіоа: —0. 00107, i. e.: 


Max. — J. D. 2413266,60 M. Greenwich T. + 7. 91496 Е. 


The following table gives the differences (O—C) of the obser- 
ved and calculated (with the last given elements) epochs: 


er Gi 


M. Greenw.T. М. Greenw.T. 

Е observed р Веле Е observed 0-- С 

0 12413267.05 11+ XE 312 2415737.6 3 + 1.5 

1 275.42 1 + 0.91] 315 760.0 zu n 
46 63155| 2 |+ 086] 317 MD e 0.0 
47 638.04 3 |— 0.56} 319 | 792,7 | 4/4 1.2 
48 646.44) 2 |— 0.08 | 322 | 814.5 3 | — 07 
49 6538874 O a 839,3 2 + 03 
510 662.05; 3 - 0.30} 362 2416131.4 2 | 0.4 
51 669.62 14- 0.64] 363 | 140.3 1 | + 06 
52 677.51 1 -- 0.67| 364 148.6 1 -+ 1.0 
75 859.75 5 - 0.47| 366 | 163.1 4 |-- 0.4 
182 |2414707.0 3 |- 0.1 367 172.0 1 | + 0.6 
183 715.3 21-- 03 570 195.8 3 |-- 07 
185 730,9 3 0.0 400 432,1 1 | — 05 
186 738.3 1 | — 05 404 463.5 1 |— 07 
189 762.8 1 |+ 0,3 408 496.2 2 | + 03 
190 770 8 2 | + 0.4 409 503.1 1 | — 07 
215 968.8 1 | + 0.5 415 552.7 2 |+ 14 
216 975.8 2 | — 04 416 559,8 2 | + 06 
218 992,2 1 | + 0.1 441 MOS 1 | + 02 
219 999.7 1 (-- 03 445 789.1 | 1 | + 03 
224 12415038.8 1 - 0.8 454 859.3 3 |— 0.7 
229 079.3 1 | + 02 455 867.1 2 | — 0.8 
231 094.8 2 | — 02 457 883 0 AENA 
232 102.1 1 - 08 459 900.0 3|+ 04 
238 ONS eee, 0.0 461 9152! 2 |— 0.2 
236 1348 | 1 + 03 467 | 963.0 2 | + 0.1 
269 395.2 1 — 05 860 2420073.25 10 | — 0.22 
270 403 2 3 | — 0.4 | 


Wilno, 1924, V. 24. 


WE. DZIEWULSKI. 


On the variable star RT Aurigae. 


I observed in Cracow since November 17% 1911 until April 3? 
1915 the variable star RT Aurigae, following the method of Arge- 
lander. | made on the whole 82 observations with a four inches 
short focus refractor.. For reference | used the following stars (the 
magnitudes are taken from the Potsdam Catalogue — P. D.): 


A 


star P D. Steps 

BD. 429° 1154 26956 222 
28 1168 21,610 16,5 

ВОРЕН 5. 56 128 

2901295 6 19 ON 

28 1196 бъ 3e 4.6 

29190 6. 64 0.0 


As starting point | took the elements of Astbury, namely: 


Max. == J. D. 2417173.36 M. Greenwich T. -l- 3.7282 Е, 


According to the period of Astbury | calculated the phase of 
each observation and formed groups of observations; each group 
concluded preponderatingly 8 observations. | received the following 
mean values: 


d st | d | st 
0.145 | 172 1.883 9.7 
ШАЛА | 155 2.264 8.9 | 
0.810 13.6 2.659 | 106 
1.173 ТП) 2961 11.0 
ЕСЕН БЕКЕ Od | ПОТ 


The mean error of each observation amounts to +- 2. 2, i. e. 
+ 0.218 in the Potsdam scale. 


The curve represents the alterations of brightness of the star 
| investigated especially the curve near the maximum and the mi- 
nimum and | received the maximum for the moment 0,021, i. e. 
that the value of the mean epoch of the meximum, calculated with 
the elements of Astbury for my observations: J. D. 2419928.500, 
needs a correction -+ 0.4021, This correction has no influence on 
the length of the period. 


The primary maximum (17.6) results at the moment 0.02, the 
secondary minimum (11.1) — at 1.17, the secondary maximum (11.9) 
— at 1.53 and the primary minimum (8.4) — at 2.23. In my scale 
the brightness of RT Aurigae oscillates between 17.6 and 8.4, which 
corresponds to 5.™29 апа 6.05 of the Potsdam scale. Тһе ampli- 
tude (0.776) is smaller than that of Astbury (0,798). Hornig}) got 
for the amplitude the value 1.708 апа Viaro') — 0,185, It may be 


1) Astr. Nachr. Vol. 201,. p. 153. 
?) Osservazioni fotometriche della variabile RT Rurigae. Padova 1921. 


E 


mentioned, that C. С. Kiess !) found also a small correction for the 
moment of the maximum in comparison with the elements of 
Astbury and gave new elements, not very different from those of 
Astbury. 


Wilno. 1924. VI. 7. 


1) Laws Observatory Bulletin. Ne 23. 


